Abstract. Stakeholders identification is a critical task for successful software projects. In general, there are no methodologies that allow performing it in a systematic way. Besides, several facts must be analyzed when the project is carried out in a context formed by multiple organizations. The complexity of these environments makes the task extremely hard. To face these difficulties, stakeholders are defined and analyzed taking into account the characteristics of the interorganizational dimension. Also a methodology is proposed for carrying out their identification that allows systematically specifying all people, groups and organizations whose interests and needs are affected by the information system in all the involved dimensions.
Introduction
Stakeholders are the primary source of requirements for any software project [1] . They are defined as any group or individual that can affect or be affected by the achievement of an organization's objectives or that must be involved in a project because they are affected by its activities or results [2] .
Big software projects involve a great number of stakeholders with different expectations that can be controversial [3, 4] . They can also be geographically dispersed. Thus, the action of appropriately involving the relevant ones is highly important for success [5, 6] . However, there are few authors that have studied the stakeholder concept applied to contexts formed by multiple organizations, generally called Interorganizational Networks (IONs), where usually opposed and competitive interests and cultures coexist. Some of the authors working in this area are Pouloudi [7] , Sharp et al. [8] and Kotonya and Sommerville [9] , who suggest integral definitions of the term. A holistic concept of all the others can be provided, which states that a stakeholder of an interorganizational information system (IOS) is any individual, group, organization or institution that can affect or be affected (in a positive or negative way) by the system under study and that has direct or indirect influence on the requirements. This definition is similar to the traditional one, but extended to include also firms that interact in interorganizational (IO) contexts.
Even though there is a concept of stakeholder that may be applied to these environments, there are no practical models for their identification when the interorganizational dimension must be incorporated [10] . Pouloudi and Whitley [11] , for example, present principles, without posing clear tasks to obtain concrete results with an adequate degree of consistency and reliability. To counteract this, a systematic approach for selecting stakeholders for these environments is presented.
Stakeholder Types
Different types of stakeholders exist in each project. In general, there is a lack of understanding regarding types and ideal candidates. This has incidence on the nonexistence of systematic approaches for efficiently identifying them [12] . Bittner and Spence [1] propose to start involving stakeholders by first identifying different types. We define stakeholder type as the classification of sets of stakeholders sharing the same characteristics in relation to the context under analysis.
Traditional identification of types of stakeholders is focused on those inside the organization under study. This constitutes an inappropriate reference framework, since valuable information for a correct interpretation of the problem is missed [2, 13] . For IOSs there exists the need of incorporating the interorganizational dimension. It is also necessary to avoid focusing only on those stakeholders directly related to the development and use of systems, such as users and developers [5, 12, 14] . A more reality-adjusted one is necessary [11] . The traditionally used term "internal" must be extended. There are not only stakeholders inside the firm, but also stakeholders inside the ION, who will take care of the common objectives at network level. Stakeholders inside each firm represent some particular firm. Those inside the ION pursue interorganizational objectives, representing the network interests, which many times do not coincide with those of individual firms.
Another distinction can be made between internal and external stakeholders, depending on whether they are previously involved in organizations (manager, employee, etc.) or they are included because of having a necessary vision for this particular project (customers, suppliers, auditors, regulators, experts, etc.) [5, 13] .
Stakeholder Roles
Besides the attributes held by stakeholders regarding the context in which they are included, it is necessary to take into account the roles they play during the project. A stakeholder role may be defined as a collection of defined attributes that characterize a stakeholder population, its relationship with the system and its impact or influence on the project.
Even though several authors focus role analysis on users and developers (or technicians) of an information system, there are others that should be studied as well [3, 12, 14, 15] . The most used in the literature are described in Table 1 [15, 16, 17, 18, 19] . They might be represented in any project.
Methodology for Stakeholders Identification in IO Environments
Existing approaches for identifying stakeholders do not provide enough tools or concrete techniques, even in organizational environments [8] . Many consider stakeholders as a default product of a non-explained identification process [11] . But their selection is a key task, since all important decisions during the project are made by them. Thus, a methodology for guiding their identification in IO environments is proposed. It is composed by steps which are described in the following subsections.
Specify the Types of Stakeholders to be Involved in the Project
This step specifies the types of stakeholders the project will count on, analyzing the various existing contexts. Using the previously presented stakeholder type concept, a framework is introduced in Table 2 . It allows performing an analysis by starting from different criteria applied to different dimensions, thus a profile characterization of the stakeholders to be involved is obtained.
After analyzing the specific needs in an IO context from different examples, a basic set of criteria was defined. It provides elements to characterize the stakeholders involved. Nevertheless, this set may be extended according to the specific needs of certain environments and IOSs. Each criterion identifies different points of view, needs or influences on the IOS development. They must be applied to each dimension in the work space (organizational, interorganizational and external). 
Function Criterion
Implies the analysis of functions or tasks that will be affected by the IOS, either directly (because the system will support them) or indirectly (because IOS outputs and results will be used by them). Its application to the organizational dimension is intended to select stakeholders of each function affected by the IOS in each firm. This criterion applied to the ION dimension identifies the main activities that take place in the network, basis for collaboration among organizations. Representatives of the integrated process must be involved, who will defend interorganizational interests, rather than individual or organizational ones. At external level, attention is focused on organizations that are external to the ION when the IOS somehow modifies their interaction with the network.
Geographical Criterion
This criterion identifies stakeholders located in different geographical places, with cultural and idiomatic differences, etc., since the organizations may be geographically dispersed. Organizational dimension considers geographical dispersion at firm level. It specifies the inclusion of stakeholders belonging to each branch or enclave of each firm. On the other hand, the network can have dispersed units, from which stakeholders must be selected. It will also be necessary to count on stakeholders that represent the geographical dispersion of external organizations whose relations with ION members will be modified by the IOS.
Knowledge / Abilities Criterion
This criterion is important to involve stakeholders having specific knowledge or abilities about the information universe underlying the IOS implementation domain. At organizational level, specific abilities for internal tasks in each organization must be analyzed. Attention must be placed on stakeholders having technical knowledge on modules or applications that will interact with the IOS. In the ION dimension, aspects to be taken into account are: interorganizational processes, supporting technologies, characteristics of interactions, etc. There may be also entities external to the ION with experience in the IOS implementation area or in the processes it will support, such as consultants or experts in technologies.
Hierarchical Level Criterion
The analysis is intended to involve stakeholders from every level affected by the IOS. Structures and decision flows must be studied. In the organizational dimension, stakeholders must be selected from every hierarchical level of each organization. At ION level, there is also a structure that can allow for different formalization degrees, according to each particular case. Each decision level must be involved. Also structures from external organizations must be included for the external dimension.
Specify the Roles to be Included in the Project
This step specifies the roles that will be included in the project. It is generic, since it has similar results in any example it is applied to. It can be performed simultaneously to the Step 1. Its results make the project manager become aware of the scope and time of participation of each particular role during the project.
The greatest possible quantity of the roles described in Table 1 will be represented. Charts like the presented in Table 3 must be generated. There Bittner and Spence [1] describe each role and present details of the associated responsibilities and participation frequency. "Participation" attribute significantly varies from one project to another, since it depends on the objectives of the project that is being executed and on personal estimations of the project manager. Table 3 . Information to be specified of each stakeholder role [1] .
Name: Stakeholder Role Name. Brief Description: Briefly describing the role and what it represents for the project. The stakeholder represents a group of stakeholders, some aspect of the participating organizations, or some other affected business area. Responsibilities: Summarizing key responsibilities in relation to the project and to the system to be developed. Specifying the value the role will provide to the project team. For example, some responsibilities may be monitoring the project progress, specifying expenditure levels and approving funds spending, etc. Participation: Briefly describe how they will be involved in the project and in which stages they will have influence.
Select Stakeholders
This task is based on Table 2 developed in Step 1. It has the objective of guiding the selection of entities having the characteristics identified previously. By analyzing the different criteria in the various dimensions, the project manager must identify concrete stakeholders that match that profile. The various profiles may be represented by individuals, groups, organizations, or a combination of them.
Characteristics of the selected stakeholders must be documented (Table 4) . Rows show the different identified entities, through an ID and a name for each stakeholder, a brief description, the criteria used and the corresponding dimension. The last columns are completed in the following steps. 
Associate Stakeholders with Roles
The roles of the stakeholders selected in Step 3 are specified, using the charts created in
Step 2 ( Table 3 ). The first subtask is to restrict the set of roles each stakeholder can represent. Table 5 must be filled to associate the different options resulting from the analysis of the various criteria in all dimensions (rows) to the diverse roles a stakeholder with those attributes might play (columns). The project manager must estimate the roles that can be played by certain criterion option and mark the corresponding intersection. Marked cells will represent the existence of a generic relationship between a particular stakeholder type and the roles it might be associated with, according to the attributes that define the type. The second subtask is more concrete. During it, the manager must decide the role/s each stakeholder identified in Table 4 will play and record this in the "Stakeholder Role" column. To facilitate the analysis, Table 5 must be used. Paying attention to the different options of criteria and dimensions that gave rise to the selection of a particular stakeholder, the manager must decide which of the marked roles will be definitely represented by that entity.
Sometimes, the roles associated to a particular type of stakeholder may be contradictory. As a consequence, the manager will have to decide (possibly together with the stakeholders) on the role they will be definitely assigned.
Analyze the Importance and Influence of Stakeholders
Several authors propose the analysis of the importance (or interest) and the influence stakeholders have in a project before being included [20, 21, 22, 23] . The importance indicates the extent to which the project cannot be considered successful if his needs and expectations are not managed. The project success is important for some stakeholders (e.g. beneficiaries). Others have a relatively low importance. In the same way, some stakeholders have greater power and influence on the project decisions, which influences the project design, implementation and results. Anyway, it is important to have exact understanding of stakeholders' importance to determine interests' priorities at future stages of the project. The criteria and the distinction between roles associated to the stakeholders (Step 4) greatly facilitate this task.
With the aim of having a general view of the different degrees of importance and influence of all stakeholders, they are placed on the matrix shown in Table 6 , where each stakeholder is located in some of the presented quadrants. Also, with this information, Interest/Importance and Influence columns of Table 4 must be filled. Table 6 . Stakeholders Matrix.
INFLUENCE HIGH LOW HIGH A
Constitute the supporting base of the project.
B
Need special initiatives.
INTEREST / IMPORTANCE LOW C
Can influence results, but their priorities are not the same as those of the project. This may constitute a risk or an obstacle for the project.
D

Least important stakeholders for the project.
Quadrant A: Some stakeholders may have much influence and even be very interested in the project. It is vital to understand these stakeholders' viewpoints, especially their potential objections. Such is the case, for example, of those that are sure that their interests and needs will be satisfied with the system and that have power for decision-making and/or influence on financing sources for the project.
Quadrant B: They are highly interested in the project, but their influence may be small. If they are in favor of it, they are valuable sources of information: they can accede to relevant documents and help in identifying challenges.
Quadrant C: They will not pay attention to the project details, since they consider that it does not affect them. However, they have influence on the project success: for example, they can vote for the project approval.
Quadrant D:
The least possible amount of time must be devoted to these stakeholders. They are not interested in the project and are not in such a position that can help the project manager to perform his job.
Once these tasks are finished, concrete stakeholders having a particular interest in the IOS development have been identified. Also the roles they can play during the initial stages of the project were associated to each one, basing the analysis on their profiles. There is also an initial idea of the importance and influence they can have on the project. After this identification activity, the requirements elicitation remains.
Example
A project developed in the United Kingdom and encouraged by the National Health Service (NHS) has been selected to show the application of the presented methodology. It was previously used by other authors [2] . It has been enriched with information extracted from NHS webpage to have a more real vision of the problem [24] . It is a written case study where the proposed approach is applied in retrospect.
Authorities and Trusts are the different types of organizations that run the NHS at a local level. England is split into 28 Strategic Health Authorities (SHAs). They are responsible for managing local organizations on behalf of the English Department of Health. Within each SHA, the NHS is split into various types of Trusts that take responsibility for running different services in each local area. They group hospitals, organizations that work in health and social care, ambulance services, or first services (e.g.: doctors, dentists, pharmacists). All participating organizations will become part of a Trust and will be managed by an SHA. They are the main entities in the ION. Its external entities are patients, auditing committees, other government areas, medicines suppliers, educational institutions, etc.
The project is called Integrated Care Record Service (ICRS). It involves the design of an information system for managing a wide set of services that cover generation, movement and access to health files. It includes workflow capacities for managing and recording the movement of patients throughout all entities in the NHS. The main goal is the transformation of the current model of separated systems circumscribed to organizational structures into a globalizing model. ICRS will include e-prescribing, e-booking, delivering patient information such as test results and prescription information on-line and so on [25] . The previous utilization of information systems, applications and local data bases in member organizations should be taken into account. They must be integrated to the IOS.
The following lines present the results to be obtained if the methodology proposed is applied in this example. It does not constitute an exhaustive application. It is only intended to show its usefulness and some results that may be reached. Table 7 includes examples of the different criteria in the existing dimensions.
Step 1. Specify the Types of Stakeholders to be Involved in the project
Step 2. Specify the Roles to be Included in the Project
A basic chart corresponding to the Operator role is shown as example (Table 8) .
Step 3. Select Stakeholders
Various stakeholders can be identified with Table 7 . Table 9 present some of them, with the information required for this step. It shows a unique occurrence of stakeholders with a certain profile. There may be cases in which different ones share the same profile but represent different organizations, regions, etc. Each of them will have a different input in the table. -Patients. There exist diverse forums, commissions and committees for patients from which stakeholders can be selected:
• Public Advisory Board (PAB).
• Patients Forums. -Auditor Committees: to evaluate IOS results.
-Government Areas that impose rules or conditions to the IOS functions and to the information that it will manage. -Laboratories and suppliers.
GEOG.
Branches, dependencies, etc. of participating organizations.
-Medicines distribution centers.
-Regional Health Departments.
-Strategic Health Authorities.
-Geographical locations of the patients.
-National branches of the laboratories that supply drugs and medicines to the ION organizations.
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-Operators of the existing systems and that should interact with the ICRS. -Those in charge of the Informatics Area. -Organization's own standards.
-Health Improvement and Modernization Programmes. -Specialists in Health matters (e.g.: Quality Standards) -Promoters for the integrity of health information. -National analytical services (to provide expert intelligence to add value, through analysis and interpretation, and to promote Information sharing).
-Specialist in process redesign: to review issues of current practices, best practices guidelines and design new integrated processes. -National Clinical Advisory Board (NCAB). It is a committee to represent healthcare professionals (consultants, nurses, dentists, and pharmacists). -NHS Information Standards Board (ISB): to determine information standards for the system. -Universities and other education institutions.
-Specialists in technology to be employed for IOS development.
SELECTION CRITERION H.L.
Organizational authorities: hierarchical levels of each participating entity.
-English Department of Health.
-Trusts.
-Hierarchical levels involved of the government areas, laboratories, suppliers, educational institutions. Table 8 . Example of Operator Role Description. Table 10 associates possible roles to different criteria and dimensions previously specified. Then, the decided roles each stakeholder will play must be specified (Table 11 ). This must be included in the "Role" column of Table 9 . Table 12 shows each stakeholder's interest and influence. This information must be reflected in the last two columns of Table 9 and is used to develop 
Step 4. Associate Stakeholders with Roles
Step 5. Analyze the Importance and Influence of Stakeholders
S2, S5
and S6 have high importance and low influence. Even though their viewpoint is essential, they have no control on the possibility of making crucial decisions for the project.
Regarding S3 and S4, their location in the quadrant denoting high importance and influence is due to the fact that they have power for decision making and influence on the project. In the NHS structure, they constitute different hierarchical levels. Politicians are the most interested parties and promoters of the project. S1 was associated to high influence and low importance. According to the project manager's decision, requirements of this group do not constitute the main to be elicitated, and they have no influence on the decisions to be made in the project.
Conclusions
Stakeholders identification is a critical matter in software projects in general. IO environments introduce not only a new analysis dimension but also different interests and interactions that must be analyzed. This constitutes a challenge for the decisions that must be taken during the project at different levels. The existing related literature, however, does not provide practical guides to be systematically applied for selection in these environments. To overcome this, this work proposes a concrete methodology composed of steps for carrying out stakeholders' identification for interorganizational projects.
This proposal improves the already existing ones because is systematic, since it provides concrete tools to be applied considering all dimensions involved in these environments. It is also flexible, since new criteria for selection can be added to the methodology enhance the information and knowledge about the involved contexts. It is a concrete methodology that, in spite of being developed for contexts formed by multiple organizations, it may be also applied to traditional organizational contexts, avoiding the analysis of the proposed interorganizational dimension.
